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ABSTRACT OF THE DISCLOSURE

Amine derivatives possessing g-adrenergic blocking ac-
tivity selected from compounds of the formula:
RS
L o
/
CH.CHOH.CH,NHR’
Nt
where R’ is hydrogen, alkyl of 2-5 carbons, or alkyl of
2~5 carbons containing one or more specific substituents,
e.g. hydroxy; nis 1 or 2; R and RS are hydrogen, chlorine
or ‘bromine; esters of ‘these compounds with carboxylic
acids of the formula R2.COCQH where R2 is alkyl of 1-3
carbons ‘or aryl of 6=10 carbons and the non-toxic acid
addition salts. Various procedures for preparing these com-
pounds are also disclosed as well as compositions con-

taining same for use in the treatmient or prophylaxis of
heart disease.

Ri—

A T —re.

This invention relates to new amiine derivatives which
possess. g-adrenergic blocking activity and which are there.
fore useful in'the treatment or prophylaxis of heart dis-
eases.

According to the invention we provide amine derivatives
of the formula:

0
A g \O'Ii.cnoH.cm.NHR'
g0

(CHy)n

wherein R! stands for hydrogen or for an alkyl radical
of ‘at least 2 carbon atoms, optionally substitated by one
or more radicals selected from the group consisting of hy-
droxy, alkoxy, aryloxy, aryl or substituted aryloxy or
aryl radicals, wherein » stands for 1 or 2 and wherein the
benzene ring A may optionally bear one or more halogen
substituents, and the esters thereof, and the acid-addition
salts thereof.

It is to be understood that the abve definition encom-
passes all the possible stereoisomeric forms of the said
amine derivatives, or mixtures theieof.

As a suitable value for R! when it stands for an alkyl
radical, there may be mentioned, for example, an alkyl
radical of at least 2 and not more than § carbon atoms,
for: example the ethyl, n-propyl, isopropyl, n-butyl, iso-
butyl, s-butyl, t-butyl or 1,1-dimethylpropyl radical. As
suitable values for the optional substituent in the alkyl
radical R! there may be mentioned alkoxy radicals of
not more than 3 carbon atoms, for example the methoxy
radical, or aryloxy or aryl radicals of not more than 10
carbon atoms, cptionally substituted, for example phenoxy
or pheny! radicals, optionally substituted by, for example,
cne or more halogen atoms, for example chlorine atoms,
Or cne or more alkoxy radicals, for example alkoxy radi-
cals of not more than 3 carbon atoms, for example
methoxy radicals, or one or more hydroxy radicals. Thus,
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specific values for R! when it stands for a substituted alkyl
radical are, for example,

2—hydroxy—l,l-dimethy]ethyl,
3-methoxypropyl-1, 1-dimethyl-2-phenoxyethyl,
1-methyl-3-phenylpropyl,
1,1-dimethyl-3-phenylpropyl,
2-hydroxy-1-methyl—z-phenylethyl, or

3-( p—chlorophenyl)-1,1-dimethylpropyl radical.

As suitable optional halogen substituents in the benzene
ring A there may be mentioned, for example, chlorine or
bromine atoms.

Particularly valuable amine derivatives of the invention
are, for example,

i- (‘2-chromany1 )-2-t-butylaminoethanol,
1-(2-chromanyl)-2-isopropylaminoethanol and ‘
1-(2,3-dihydrobenzofuran-2-y1) -2-isopropylaminoethanol,

and the esters thereof, and the acid-addition salts thereof.

As suitable esters of the said amine derivatives there
may be mentioned, for examiple O-esters derived from
carboxylic acids of the formula R2.COOH wherein R2
stands for an alkyl or aryl radical, for example an alkyl
radical of not more than 3 carbon atoms, or an aryl radi-
cal -of not more than 10 carbon atoms, for example the
methyl or phenyl radical.

As suitable acid-addition salts of the amine derivatives
of the invention: there may be mentioned, for example,
salts derived from inorganic acids, for example hydro-
chlorides, hydrobromides, phosphates or sulphates, or salts
derived from organic acids, for example oxalates, lactates,
tartrates, acetates, salicylates, citrates, benzoates, naph-
thoates, o-acetoxybenzoates, adipates, maleates or.1,1’-
methylene—bis'z-hydroxy-B-naphthoates, “or salts” with
acidic. synthetic: resins, for example sulphonated polysty-
Tene resins, for example “Zeo-Karb” 225 (“Zeo-Karb”
is a trademark). Relatively insoluble salts, for example
the 1,1'—methylene-‘bis—2-hydroxy-3-naphthoates, are use-
ful in that they" afford prolonged blood levels of the
medicament.

According to a further feature of the invention we pro-
vide a process’for the manufacture of the amine deriva-
tives of the invention which comprises the interaction of a
compound of the formula:

/O
\C'H.R

(CHy),
wherein R stands for the radical

4|

—-CﬁgCHz

or the radical —CHOH CH.X, wherein X stands for a
halogen atom, wherein n stands for 1 or 2 and wherein
the benzene ring A may optionally bear one or more halo-
gen substituents, with an amine of the formula NH,R?,
wherein R has the meaning stated above,

As a suitable value for X there may be mentioned, for
example, a chlorine or bromine atom. The -said inferac-
tion may be carried out in a diluent or solvent for ex-
ample ethanol, and it may conveniently be accelerated or
completed by the application of heat.

According to a further feature of the invention we pro-
vide a process for the manufacture of those of the amine
derivatives of the invention wherein R! stands for a
radical of the formula —CHR3R®, wherein R3 stands for
hydrogen or an alkyl radical, and R4 stands for an alkyl
radical, optionally substituted by one or more radicals
selected. from the group consisting of hydroxy, alkoxy,
aryloxy, aryl or substituted aryloxy or aryl radicals, or
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fore an aryl or substituted aryl radical, which comprises
the interaction of a primary amine of the formula:

(o]
7/

A \ CH.B.CH:.NH:

(CHo)a

wherein B stands for the group —CO— or —CHOH—,
wherein 7 stands for 1 or 2 and wherein the benzene ring
A may optionally bear one or more halogen substituents,
with a carbonyl compound of the formula R3-CO-R%,
wherein R3 and R* have the meanings stated above,
under reducing conditions.

Suitable reducing conditions are those provided by
hydrogen in the presence of a hydrogenation catalyst, for
example platinum, in a diluent or solvent, for example
ethanol. In the case where, in the said carbonyl com-
pound used as starting material, R? stands for an alkyl
radical, an excess of the carbonyl compound use as start-
ing material may be present as diluent or solvent or the
said excess of the carbonyl compound may be present
in addition to a diluent or solvent. Suitable alternative
reducing conditions are those provided by an alkali metal
borohydride, for example sodium borchydride, in an inert
diluent or solvent, for example aqueous methanol. An
excess of the carbonyl compound used as starting material
may be present as diluent or solvent or the said excess of
the carbonyl compound may be present in addition to a
diluent or solvent. It is to be understood that the said
primary amine used as starting material may be generated
in ‘situ, for example by reduction of the corresponding
a-diazoketone, «-azido-ketome and -alcohol, «-hydroxy-
iminoketone, «-nitro-ketone and -alcohol, cyanhydrin or
acyl cyanide.

According to a further feature of the invention we pro-
vide a process for the manufacture of the amine deriva-
tives of the invention, which comprises the reduction of
a compound of the formula:

0
/

A l CH.CO.CHO

(CHg)n

or the hydrate thereof, wherein n stands for 1 or 2 and
wherein the benzene nucleus A may optionally bear one
or more halogen substituents, in the presence of an amine
of the formula NH,R?, wherein R! has the meaning stated
above, or an acid-addition salt thereof.

Suitable reducing conditions for the last-named reduc-
tion are those provided by hydrogen in the presence of a
hydrogenation cataylst, for example platinum. The cataly-
tic hydrogenation may be carried out in an inert diluent
or solvent, for example ethanol. The catalytic hydro-
genation may be carried out at atmospheric pressure or at
elevated pressure, and it may be carried out at ambient
temperature or at. an elevated temperature. Suitable al-
ternative reducing conditions are those provided by a
metal hydride, for example sodium borohydride, in a
diluent or solvent, for example methanol or ethanol, at a
temperature of between 0-25 C.

According to a further feature of the invention we pro-
vide a process for the manufacture of those of the amine
derivatives of the invention which have the formula:

RS
l o
N

AN
(CHo)n

CH.CHOH.CIL.NHR!
R

wherein R! and n have the meanings stated- above and
wherein of R® and RS, one stands for a halogen atom and
the other stands for hydrogen or for a halogen atom, and
the acid-addition salts thereof, which comprises the inter-
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action of the corresponding amine derivative wherein of
R5 and RS, one stands for hydrogen and the other stands
for hydrogen or fore a halogen atom, or an acid-addition
salt thereof, with a halogenating agent.

Suitable halogenating agents are, for example, chlorine
or bromine. The halogenation may be effected in an inert
diluent or solvent, for example acetic acid, and it may be
carried out at ambient temperature or at an elevated
temperature.

According to a further feature of the invention we pro-
vide a a process for the manufacture of the esters of the
amine derivatives of the invention which comprises the
0-acylation of an acid-addition salt of the corresponding
amine derivative. As suitable acylating agents there may
be mentioned, for example, acyl halides or acid anhy-
drides, for example acetyl chloride, acetic anhydride or
benzoyl chloride. The acylation may be carried out in a
diluent or solvent, which, in the case where an acid an-
hydride is used, may conveniently be the acid from which
the anhydride is derived.

The amine derivatives of the invention possess g-adren-
ergic blocking activity and are therefore useful in the treat-
ment or prophylaxis of heart diseases, for example agina
pectoris and cardiac arrhythmias, and in the treaiment of
hypertension and phaeochromocytoma.

According to a further feature of the invention there-
fore, we provide pharmaceutical compositions containing
as active ingredient an amine derivative of the invention,
or an ester thereof, or an acid-addition salt thereof, in
admixture with a pharmaceutically-acceptable diluent or
carrier therefor.

The pharmaceutical compositions of the invention may
be in the form of tablets, capsules, aqueous or oily soln-
tions, aqueous or oily suspensions, emulsions, injectable
aqueous or oily solutions or suspensions, or dispersible
powders.

Suitable tablets may be formulated by admixture of the
active ingredient with known pharmaceutical excipients,
for example inert diluents, for example calcium carbonate,
calcium phosphate or lactose, distintegrating agents, for
example maize starch or alginic acid, binding agents, for
example starch, gelatin or acacia mucilage, and lubricating
agents, for example magnesium stearate, stearic acid or
talc. Such tablets may optionally by coated by known
techniques in order to delay distintegration in the stomach
and thus to provide a sustained action over an extended
period.

The aqueous suspensions, emulsions, oily solutions and
suspensions of the invention generally contain a sweet-
ening gent, for example glycerol, dextrose or sucrose, and
a flavouring agent, for example vanillin or orange extract,
in order to provide a palatable product. The aqueous
suspensions of the invention may also contain suitable
suspending or thickening agents, for example sodium
carboxymethylcellulose, wetting agents, for example
condensation products of faity alcohols with ethylene
oxide, and suitable preservatives, for example methyl or
propyl-p-hydroxybenzoate.

The emulsion compositions of the invention may con-
tain the active ingredient dissolved in a suitable fat of
vegetable or animal origin, for example arachis oil or
cod liver oil, and may also contain sweetening agents
and flavouring agents which may with advantage be es-
sential oils. The said emulsions may also contain
emulsifying agents and dispersing agents, for example
soya bean lecithin, polyoxyethylene sorbitan mono-oleate,
gum acacia, gum tragacanth or casein, and preservatives,
for example methyl or propyl p-hydroxybenzoate, and
anti-oxidants, for example propyl gallate.

The oily solutions of the invention likewise may contain
the. active ingredient in solution in a suitable fat of vege-
table or animal origin, and may. optionally contain flavour-
ing agents to mask the taste and improve oral accepta-
bility. Such oily solutions may advantageously be filled
into soft geltain capsules. The oily solutions may also con-
tain sweetening agents, for example icing sugar, in which
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case the oil phase may in addition contain a suspending
agent, for example beeswax, to-maintain the redispersion
properties of the suspension. :

Oral compositions in the form of capsules may consist
of capsules, for example gelatine capsules, containing ac:
tive ingredient only or the capsule may contain the active
ingredient in admixture with inert diluents, for example
lactose or sorbitol.

The sterile injectable aqueous suspénsions of the inven-
tion may contain a suspending or thickening agent,  for
example sodium carboxymethyleeliulose, and a wetting or
dispersing agent, for example a phenol-polyethylene oxide
condensate, for example the condensation product of octyl-
cresol with about 8—10 molecular proportions of ethylene
oxide. The injectable oily solutions of the invention may
be prepared from a non-toxic injectable fat.or oil, for ex~
ample arachis oil or ethyl oleate, and they. may addition-
ally contain gelling agents, for example aluminum stea-
rate, to delay absorption within the body. These agueous
and oily injectable preparations may contain preservatives
such as methyl or n-propyl p-hydroxybenzoate or chloro-
butanol.

The invention is illustrated but not limited by the fol-
lowing examples in which the parts are by weight:

Example 1

A mixture of 1 part of 2-chloro-1-(2-chromanyl)etha-
nol, 8 parts ‘of t-butylamine and 15 parts of ethanol is
heated in a sealed vessel at 100° C. for 10 hours and the
ethanol and the excess of t-butylamine are then removed
by evaporation under reduced pressure. The residual gum
is shaken with a mixture of 25 ‘parts of 0.5 N-hydrochloric
acid and 20 parts of ether. The resulting mixture is sep-
arated, the ethereal layer is discarded and 5 parts of 8
N-aqueous sodivm hydroxide solution are added to the
acidic aqueocus phase. The mixture thus obtained is ex-
tracted. with 60 parts of ether in three equal portions and
the combined ethereal extracts are then washed with 20
parts of water in two equal portions. The ethereal extract
is dried with anhydrous magnesium sulphate and ethereal
hydrogen chloride solution is then added until the separa-
tion of solid is substantiaily complete. The mikture is
filtered and the solid residue is fractionally crystallised
from a mixture of methanol and ethyl acetate.

There is thus obtained as the less.soluble component of
the solid' residue a substantially pure isomer of 1-(2-
chromanyl)-2-t-butylaminoetheno]l hydrochloride, M.P.
235~237° C., and as the more soluble component of the
solid residue a substantially pure second isomer of 1-(2-
chromany!)-2-t-butylaminoethanol hydrochloride, M.P.
190-192° C.

Purification of these substantially pure isomers may be
carried out as follows:

1 part of 1-(2-chromanyl)-2-t-butylamincethanol hy-
drochloride, M.P. 235-237° C.,, is shaken with a mixture
of 25 parts of 2 N-sodium hydroxide solution and 50
parts of ether until the solid hydrochloride has completely
dissolved. The ethereal layer is separated, washed twice
with 10 parts of water each time, dried with anhydrous
magnesium sulphate and then evaporated to dryness. The
residue thus obtained is crystallised from light petroleum
(B.P. 40~60° C.) and there is thus obtained 2 pure iso-
mer of 1-(2-chromanyl)-2-t-butylaminoethanol as the free
base, M.P. 108-109° C., which is charactérised (in liquid
paraffin by an absorption band at 1062 cm.~1 and by the
absence of an absorption band at 1052 cm.—L,

1 part of the said isomer as the free base, M.P, 108~
109°. C,, is dissolved in 25 parts of ether and ethereal hy-
drogen chloride is added until the separation of solid is
substantially complete. The mixture is filtered and the
solid. residue is crystallised from a mixture of methanol
and ethyl acetate. The said isomeér is thus obtained as its
hydrochloride, M.P. 248-249° C,

The substantially pure second isomer of "1-(2-chro-
manyl)-2-t-butylaminoethanol hydrochloride, M:P. 190-
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192° C., is converted to the corresponding free base by
the procedure described above and the fiee base is then
crystallised from light petroleum (B.P. 60-80° C.). There
is thus obtained a pure second isomer of 1-(2-chromanyl)-
2-t-butylaminoethanol as the free base, M.P. 112-113° C,,
which is characterised (in liguid paraffin) by an absorp-
tion band at 1052 cm.~! and by the absence of a band at
1062 cm.~L The: pure second -isomer as the free base,
M.P. 112~113° 'C,, is converted into its hydrochloride,
M.P. 193-194° C., by the procedure described above,

The 2-chioro-1-(2-chromanyl)ethanol used as starting
material may be obtained as follows:

A mixture of 10 parts of chroman-2-carboxylic acid and
24 parts of oxalyl chloride are kept at ambient tempera-
ture for 24 hours and then the excess of oxalyl chloride is
then removed by evaporation, The residual oil is dissolved
in 20 parts of benzene and the solution is evaporated. to
dryness. The residual oil consists of 2-chromanylcarbony]
chloride.

A solution of 10 parts of 2-chromanylearbonyl chlo-
tide in 30 parts of ether is added to an excess of ethereal
diazomethane 4t 0° C. The solution is kept at 0° C. for
18 hours and the ether and excess of diazomethane ‘are
then -evaporated. ‘The residual oil consists of 2-diazo-
acetylchroman. :

.Hydrogen chloride is passed into a solution of 10 parts
of 2-diazoacetylchroman in 300 parts of ether at 0° C.
until ‘a slight excess of hydrogen chloride is present. Ice
is added cautiously until the injtial vigorous reaction has
subsided and the ethereal solution is- then washed suc-
cesively with 300 parts of water in three equal portion,
300 parts of 10% aqueous sodium carbonate solution in
three equal portions and finally with 150 parts of water
in three equal portions. The ethereal solution is then
dried with anhydrous magnesium- sulphate and the ether
is evaporated. The residual ol consists of 2-chloroacetyl-
chroman.

2 parts of sodium borchydride are added during 1
hour to “a stirred solution of 5 parts of 2-chloroacetyl-
chroman .in 80 parts of methdanol at 0° C. The mixture
is stirred at ambient temperature for 16 hours and the
methanol is then removed by evaporation under reduced
pressure. The residual gum is shaken with 80 parts of
ether and the ethereal solution is washed with 40 parts of
water iin two equal portions. The ethereal solution is
dried with anhydrous magnesium snlphate and the. ether
is then removed by evaporation. The residual oil con-
sists of 2-chloro-1-(2-chromanyl yethanol,

Example 2

The process of the first part of Example ‘1 is repeated
using 7 parts.of isopropylamine in place of § parts of t-
butylamine. There is thus obtained 1-(2-chromanyl)-2-iso-
propylaminoethanol hydrochloride; M.P, 171-173° C.

Example 3

A mixture of 0.2 part of 1-(2-chremanyl)-2-t-butyl-
aminoethanol hydrochloride, M.P. 235-237¢ C., and 45
parts of acetyl chloride is heated under reflux for 18
hours and the excess of acetyl chloride is then removed by
evaporation. The residual gum is stirred with 5 parts of
ether until the separation of solid is substantially: com-
plete. The mixture is filtered and the residual solid is
crystallised from a mixture of methanol and ethyl ace-
tate. There is thus obtained 1-(2~chvromany1)-2-‘t-butyl-
aminoethyl acetate hydrochloride, M.P. 218-220° C.

Example 4

A solution of 0.2 part of bromine in 25 parts of acetic
acid is added to a solution of 0.4 part of 1-(2-chromanyl)-
2-t-butylaminoethanol hydrochioride, M.P, 193—194° C,
in 25 parts of acetic acid. The mixturs is heated to 40° C.
and kept at that temperature until the colour of the bro-
mine has largely been discharged. After a further 1 hour
the ‘acetic acid is removed by evaporation under reduced
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pressure. The residual gum is dissolved in 10 parts of
water, 5 parts of 8 N-sodium hydroxide solution are
added and the mixture js extracted twice with 50 parts of
ether each time. The ethereal extracts are combined and
washed three times with 20 parts of water each time, dried
with anhydrous magnesium sulphate and the ether is
then removed by evaporation. The residual solid is crystal-
lised from light petroleum (B.P. 40-60° C.) and there is
thus obtained 1 - (6 - bromo - 2 - chromanyl) - 2 - t-
butylaminoethanol, M.P. 108-110° C.

Example 5

The process described in the first part of Example 1
is repeated except that 2 parts of 2-bromo-1-(2-chro-
manyl)ethanol, 1.35 parts of 2-amino-2-methyl~1-propanol
and 12 parts of ethanol are used as starting materials. The
product is isloated substantially as described in the first
part of Example 1, except that the dried ethereal extract
is not treated with ethereal hydrogen chloride solution,
but is evaporated to dryneses. The residue is crystallised
from ethyl acetate and there is thus obtained 1-(2-chro-
manyl) - 2 - (1,1 - dimethyl - 2 - hydroxyethylamino)
ethanol, M.P. 146-147° C.

The 2-bromo-1-(2-chromanyl)ethanol used as starting
material may be obtained as follows:

A solution of 16.5 parts of 2-diazoacetylchroman in
200 parts of ether is shaken carefully ten times with 30
parts of constant boiling hydrobromic acid each time, ni-
trogen being evolved during this process. The ethereal
layer is washed three times with 100 parts of water each
time, once with 50 parts of 10% aqueous sodium car-
bonate solution and finally twice with 50 parts of water
each time. The ethereal solution is dried with anhydrous
magnesium sulphate and the ether is removed by evapo-
ration. The residual oil consists of 2-bromoacetylchroman.

3 parts of sodium berohydride are added during 1 hour
at 0° C. to a stirred solution of 5 parts of 2-bromoacetyl-
chroman in 40 parts of methanol. The mixture is stirred
at ambient tempreature for 16 hours and the methanol
is then removed by evaporation under reduced pressure.
The residual gum is shaken with 60 parts of ether and
the ethereal solution is washed with 90 parts of water in
three equal portions, dried with anhydrous magnesitm
sulphate and the ether is then removed by evaporation.
The residual cil consists of 2-bromo-1-(2-chromanyl)
ethanol.

Example 6

The process described in the first part of Example 1 is
repeated except that 1 part of 2-bromo-1-(2-chromanyl)
ethanol, 0.74 part of 3-methoxypropylamine and 12 parts
of ethanol are used as starting materials. The product is
isolated substantially as described in the first part of
Example 1 and there is thus abtained 1-(2-chromanyl)-2-
(3 - methoxypropylamino)ethanol hydrochloride, M.P.
129-130° C.

Example 7

A mixture of 0.81 part of 2-bromo-1-(2-chromanyl)
ethanol, 0.97 part of norephedrine and 12 parts of ethanol
is heated in a sealed vessel at 100° C. for 10 hours and
the ethanol is then removed by evaporation under reduced
pressure. The residual gum is shaken with 50 parts of N-
hydrochloric acid and 40 parts of chloroform. The acidic
aqueous layer is separated and extracted again with 40
parts of chloroform. The two chloroform extracts are
combined, washed twice with 20 parts of water each time,
dried over anhydrous magnesium sulphate, and the chloro-
form is then removed by evaporation. The residual gum is
shaken with 50 parts of N-sodium hydroxide solution and
20 parts of ether. The aqueous layer is separated and ex-
tracted twice more with 20 parts of ether each time. The
ethereal extracts are combined, washed twice with 20
parts of water each time, dried over anhydrous magnesium
sulphate and the ether is then removed by evaporation.
0.75 part of the residual oil thus obtained is dissolved in
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8 parts of acetone and a solution of 0.21 part of anhy-
drous oxalic acid in 4 paris of acetone is added. When
the separation of solid is substantially complete the mix-
ture is filtered and the solid residue is crystallised from a
mixture of methanol and ethyl acetate. There is thus
obtained 1-(2-chromanyl)-2-(2-hydroxy-i-methyl-2-phen-
ylethylamino)ethanol hydrogen oxalate, M.P. 185~
187° C.

Example 8

The process described in the first part of Example 1 is
repeated except that 3 parts of 2-bromo-1-(2-chromanyl)
ethanol, 10 parts of liquid ammonia and 8 parts of ethanol
are used as starting materials. The produce is isolated sub-
stantially as described in the first part of Example 1. There
is thus obtained 2-amino-1-(2-chromanyl)ethanol hydro-
chloride, M.P. 226-228° C.

Example 9

0.1 part of sodium borohydride is added at 0° C. dur-
ing 15 minutes to a stirred solution of 0.1 part of 2-amino-
1-(2-chromanyl)ethanol in a mixture of 16 parts of
methanol and 2 parts of acetone. The solution is stirred
for 16 hours at ambient temperature, and the methanol
and excess acetone are then removed by evaporation un-
der reduced pressure. The product is isolated substantially
as described in the first part of Example 1, and there is
thus obtained 1-(2-chromanyl)-2-isopropylaminoethanol
hydrochloride, M.P. 175-176° C.

The 2-amino-1-(2-chromanyl)ethanol used as starting
material may be obtained by conventional methods from
the corresponding hydrochloride described in Example 8.

Example 10

The process described in the first part of Example 1
is repeated except that 1 part of 2-chloro-1(2,3-dihydro-
benzofuran-2-yl)ethanol, 10 parts of isopropylamine and
10 parts of ethanol are used as starting material. The prod-
uct is isolated substantially as described in the first part
of BExample 1, except that the dried etheral extract is not
treated with etheral hydrogen chloride solution, but is
evaporated to dryness. The solid residue is fractionally
crystallised from petroleum ether (B.P. 80-100° C.) and
then from petroleum ether (B.P. 60-80° C.). There is
thus obtained as the less soluble component of the solid
residue one isomeric form of 1-(2,3-dihydrobenzofuran-
2-yl)-2-isopropylaminocethanol M.P. 116-118° C., and as
the more soluble component of the solid residue a second
isomeric form of 1-(2,3-dihydrobenzofuran-2-yl)-2-iso-
propylaminoethanol, M.P. 85-86.5° C.

The 2-chloro - 1 - (2,3-dihydrobenzofuran-2-yl)ethanol
used as starting material may be obtained as follows:

A solution of 13 parts of 2-chlorocarbonyl-2,3-dihy-
drobenzofuran in 50 parts of dry ether is added to an
excess of a solution of diazomethane in 1500 parts of
dry ether at 0° C. The rate of addition is controlled to
keep the temperature at 0° C. The mixture is allowed to
stand overnight and the excess of diazomethane is then
removed by distillation with ether. The solution is evapo-
rated to dryness, and there is thus obtained 2-diazoacetyl-
2,3-dihydrobenzofuran as an oil.

Dry hydrogen chloride is passed through a solution of
13 parts of 2-diazoacetyl-2,3-dihydrobenzofuran in 500
parts of dry ether for 214 hours at 0-5° C. The ethereal
solution is washed with 200 parts of water, 200 parts of
5% aqueous sodium carbonate solution, and again with
200 parts of water. The ethereal solution is then dried
with anhydrous magnesium sulphate and evaporated to
dryness. The solid residue is crystallised from petroleuny
ether (B.P. 40-60° C.) and there is thus obtained 2-
chloroacetyl-2,3-dihydrobenzofuran, M.P. 56.5-57.5° C.

0.2 part of sodium borohydride is added to a mixture
of 1,96 parts of 2-chloroacetyl-2,3-dihydrobenzofuran
and 20 parts of methanol cooled to 0° C., and the mix-
ture is stirred for 2 hours at 0° C. An excess of 2 N-hy-
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drochloric acid is added and the mixture is evaporated
to a small volume to remove the methanol. 30 parts.of
water are added and the mixture is extracted three times
with 30 parts of ether each time. The ethereal solution
is dried with anhydrous magnesium sulphate and then
evaporated to dryness, There is thus obtained 2-chloro-
1-(2,3-dihydrobenzofuran-2-yl)ethanol as an oil.

Example 11

The process described in Example 7 is repeated ex-
cept that 0.5 part of 2-bromo-1-(2-chromanyl) ethanol,
0.8 part of 3-(p-chlorophenyl) - 1,1 - dimethylpropyl-
amine and 12 parts of ethanol are used as starting mate-
rials. The produce is isolated substantially as described
in Example 7 except that the residue after evaporation
of the chloroform solution is stirred with 5 parts of
ether until the separation of solid is substantially com-
plete. The mixture is filtered and the solid residue - is
crystallised from a mixture of methanol and ethyl acetate.
There is thus obtained 2-[3-(p-chlorophenyl)-1,1-di-
methylpropylamino]-1 - (2. - chromanyl)ethanol hydro-
chioride hemihydrate, M.P. 153-155° C.

Example 12

The process described in Example 1 is repeated ex-
cept that 1.6 parts of 2-bromo-1-(2-chromanyl)ethanol,
2 parts of 1,1-dimethyl-2-phenoxyethylamine and 12 parts
of ethanol are used as starting materials. The product is
isolated- substantially as described in Example 1 and
there 'is thus obtained i-(2-chromanyl)-2-(1,1-dimethyl-

2-phenoxyethylamino)ethanol ~ hydrochloride hemihy-
drate, M.P. 116-117° C.
Example 13

The process described in Example 7 is repeated except
that 1 part of 2-chloro-1-(2-chromanyl)ethanol, 0.7 part
of l-methyl-3-phenylpropylamine and 25 parts of eth-
anol are used as starfing materials. The product is iso-
lated substantially as described in Example 7 except that
the residue after evaporation of the chloroform solution
Is dissolved in 20 parts of hot ethyl acetate and the solu-
tion is allowed to cool. When the separation .of solid is
substantially complete, the mixture is filtered and the solid
residue is crystallised from a mixture of methanol and
ethyl acetate, There is thus obtained 1-(2-chromanyl)-2-
(1-methyl-3 - phenylpropylamino)ethanol hydrochloride,
M.P. 192-194° C.

Example 14

1 part of sodium borohydride is added at 0° C. during
30 minutes to ‘a stirred solution of 0.4 part of 2-
chromanylglyoxal hydrate and 8 parts of t-butylamine
in 40 parts of methanol. The solution is stirred at ambient
temperature for 16 hours and the methanol and. excess
t-butylamine are then removed by evaporation under re-
duced pressure. The product is isolated substantially as
described in the first part of Example 1, and there is thus
obtained as the less soluble component of the solid: resi-
due one substantially pure isomer of 1-(2-chromanyl)-2-
t-butylaminoethanol hydrochloride, M.P. 235-237° C.

The 2-chromanylglyoxal hydrate used as starting mate»
rial may be obtained as follows:

A solution of 0.5 part of 2-bromoacetylchroman in 5
parts of dimethy! sulphoxide is kept at ambient tempera-
ture for one week and then poured into 200 parts of wa-
ter at 5° C. with stirring, The mixture is extracted with
100 parts of ether in two equal portions, the ethereal
extracts are combined, washed with 20 parts of water,
dried over anhydrous magnesium sulphate and the ether
is then removed by evaporation. The residual gum thus
obtained consists of 2-chromanylglyoxal hydrate.

Example 15

0.2 part of Adams’ catalyst and 25 parts of ethanol are
shaken in an atmosphere of hydrogen at ambient term-
perature and- atmospheric pressure uniil the -absorption
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of hydrogen ceases, 1 part of 2-diazoacetylchroman and
15 parts of acetone are added and the mixture is shaken
in- an atmosphere of hydrogen at ambient temperature
and atmospheric: pressure for 24 hours.. The mixture is
filtered and the ethanol and excess of acetone are re-
moved from the filtrate by evaporation. The product is
isolated substantially as’ described in the: first part of
Example 1, and there is thus obtained 1-(2-chromanyl)-2-
isopropylaminoethanol hydrochloride, M.P. 171-172° C.

Example 16

A mixture of 50 parts of 1-(2-chromany!)-2-t-butyla-
minoethanol (M.P. 108-109° C.), 125 parts of maize
starch, 270 parts of calcium phosphate and 1 part of mag-
nesium stearate is compressed, and the compressed mix-
ture is then broken down into granuleg by passage through
a ‘16-mesh screen. The resultant granules are then com-
pressed into tablets according to the known art. There
are thus obtained tablets suitable for therapeutic purposes.

The 50 parts of 1-(2-chromanyl)-2-t-butylamincetha-
nol are replaced by 50 parts of 1-(2,3-dihydrobenzo-
furan-2-yl)-2-isopropylaminoethanol (M.P. 116-118° C.)
and there are thus obtained, in similar manner,. tablets
suitable for therapeutic purposes.

Example 17

A mixture of 100 parts of 1-(2-chromanyl)-2-t-butyla-
minoethanol hydrochloride (M.P. 248-249° C.) and 80
parts of mannitol is passed through a 60-mesh screen.
Sufficient of a 10%' aqueous solution of gelatin is then
added to make a stiff paste. The paste is passed through a
16-mesh screen, dried at 60° C, and then passed through
a 20-mesh screen. To the resultant granules are added 6
parts of alginic acid and 2 parts of magnesium stearate,
The resultant mixture is compressed into tablets according
to the known art. There are thus obtained tablets suitable
for therapeutic' purposes. o

The 1-(2-chromanyl)-2-butylamincethanol hydrochlo-
ride is replaced by an equal quantity of 1-(2-chromanyl)-
2-isopropylaminosthanol hydrochioride - or 1-(2,3-dihy-
drobenzofuran—Z-yI)-2-isopropy1aminoethaneol hydrochlo-
ride (prepared from the free base M.P. 116-118° C. by
conventional ‘methods) and there are thus obtained, in
similar manner, tablets suitable for therapeutic. purposes.

Example 18

200 parts of coconut ‘oil, 780 parts of arachis oil, and
20 parts of beeswax are melted together at a temperature
not exceeding 100° C., and 0.75 part of propyl gallate is
then added and dissolved by stirring. The oily solution is
allowed to cool to ambient temperature with continual
stirring. 4 parts of 1-(2-chromanly)-2-t-butylamincetha-~
nol hydrochloride (M.P, 248-249° C.), 40 parts of icing
sugar and 0.6 part of saccharin sodium are mixed to-
gether for 10 minutes, and 55 parts of the above mixed
oily solution are added slowly with continual stirring.
A suitable flavouring agent is added, and mixing is con-
tinued for 30 minutes. There is thus obtained an oily
suspension suitable for oral administration for therapeutic
purposes.

Example 19

A solution of 1 part of 1-(2-chromany1)-2—t-butylami-
noethanol hydrochloride (M.P. 248--249° C.) in 100 parts
of distilled water is filled into ampoules. The ampoules
are sealed and then heated at 115° C. for 30 minutes
There are thus obtained ampoules  containing a' sterile
aqueous solution suitable for parenteral administration
for therapeutic purposes.

The above process is repeated except that a- solution
of 0.1 part of sodium metabisulphite and 1 part of 1-(2-
chromranyl )-2-t-butylaminoethanol hydrochloride (M.P.
248-249° C.) in 100 parts of distilled water is filled into
ampoules and then treated as described above. There are
thus obtained ampoules containing a sterile aqueous so-
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lution suitable for parenteral administration for thera-
peutic purposes.
Example 20

A solution of 1 part of 1-(2-chromanyl)-2-t-butylami-
noethanol hydrochloride (M.P. 248-249° C.) in 100 parts
of distilled water is passed through a sterilising filter.
The sterile filirate is filled into sterile ampoules under
aseptic conditions. There are thus obtained ampoules con-
taining a sterile agueous solution suitable for parenteral
administration for therapeutic purposes.

Example 21

A mixture of 5 parts of 1-(2-chromanyl)-2-t-butylami-
noethanol hydrochloride (M.P. 248-249° C.) and 95
parts of mannpitol is filled into hard gelatine capsules,
which are then suitable for oral administration for thera-
peutic purposes.

Exaimple 22

A mixture of 2 parts of aluminium stearate and 98 .

parts of arachis oil is gelled and sterilised by stirring and
heating at 150° C. The mixture is then cooled, 1 part of
sterile  1-(2-chromanyl)-2-t-butylaminoethanol hydro-
chloride (M.P. 248-249° C.) is added, and the mixture
is ball-milled under sterile conditions to reduce the par-
ticle size of the active ingredient to below 50 microns.
The resulting sterile, oily suspension is suitable for intra-
muscular injection.

What we claim is:

1. A compound selected from amine derivatives of
the formula:

RS
Il o
/

: \CH‘CHOH.CﬂzNHR’
N

(CHyq
wherein. R’ is selected from hydrogen, alkyl of 2 to 5
carbon atoms and alkyl of 2 to 5 carbon atoms substi-
tuted by at least one radical selected from the group
consisting of hydroxy, alkoxy of 1 to 3 carbon atoms,
phenyl, halophenyl, hydroxypheny!, phenoxy, halo-
phenoxy and hydroxyphenoxy and alkoxyphenyl and
alkoxyphenoxy each of 7 to 13 carbon atoms; n is se-
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lected from 1 and 2; and R® and RS are selected from
hydrogen, chlorire and bromine; and the esters thereof
with carboxylic acids of the formula R2.COOH where-
in R? is selected from alkyl of 1 to 3 carbon atoms and
aryl of 6 to 10 carbon atoms; and the non-toxic acid-
addition salts thereof.

2. A compound according to claim 1 wherein Rt is
selected from isopropy! and t-butyl; » is selected from 1
and 2; R5 and RS are hydrogen; and the O-acetates and
non-toxic acid-addition salts thereof.

3. A compound according to claim 1 selected from 1-
(2-chromanyl)-2-t-butylamincethanol and the acetate
and non-toxic acid-addition salts thereof.

4. A compound according to claim 1 selected from 1-
(2-chromanyl)-2-isopropylaminocethanol and the non-
toxic acid-addition salts thereof.

5. A compound according to claim 1 selected from
1-(2,3-dihydrobenzofuran-2 - yl) - 2 - isopropylamino-
ethano! and the non-toxic acid addition salts thereof.

6. A non-toxic, acid-addition salt according to claim
1 and selected from the group consisting of the hydro-
chloride, hydrobromide, phosphate, sulphate, oxalate,
lactate, tartrate, acetate, salicylate, citrate, benzoate,
naphthoate, o-acetoxybenzoate, adipate, maleate, 1,1~
methylenebis-2-hydroxy-3-naphthoate and the salt with
sulphonated polystyrene resin.
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